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REFRACTIVE INDEX OF SEALING MEDIUM 

(57) Abstract: An organic EL display comprising an organic EL element composed of an organic light emitting medium sandwiched 
between upper and lower electrodes on a supporting substrate, in which EL emission is taken out from the lower electrode side, a 
color conversion medium and/or a transparent resin layer is provided between the supporting substrate and the lower electrode and 
any one of the following relations (5H8) is satisfied provided that the refractive index of the lower electrode is n5, the refractive index 
of the color conversion medium n6, the refractive index of the transparent resin layer n7, and the refractive index of the supporting 
substrate n8. n5 > n6 £ n8 (5) n5 £ n7 £ n8 (6) n5 £ n6 £ n7 £ n8 (7) n5 £ n7 £ n6 £ n8 (8) According to the arrangement, 
an organic EL display from which a large quantity of EL emission can be taken out externally can be provided. 
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LS6ft£]fc0ffi*r TBOm 2 2 ©JSiFr^£ n5U l§ 3 

3 0, 3 2 ©«*r**«Mftin 6 (1) , n6 (2) fcU titSfelO©! 

^Sn8tbfctf|c, TEM«5£ (5) ' * SftStSCt^fitS 

^2 ©iWi©tiE L«^i7 0 tft H3K:^-r«fc3te, SSI 
n5^n6 (1) ^n6 (2) 8 (5) ' ' 

So 

(i) mmm 

0) M#5£ (5) 

m%-& Ttgm&hVT04>i?VAWHm{&lb (IZO, JB£r*: 2. 1) 

^e.^mitbT, H3©6tii#: (mmm: i. 7) *^ut, 

(BiPSS: 1. 5) KlAfJbfc^, #ia#©MWS0%tt5i, 3£» 
*^CA*fb7c^a«, I ZO^Cm^bfcTfeS (10 0%) ©98. 6%t^ 

®mm& (8) 

0 3i^"r«t'5^ TS«fll2 2<fc^3©-a^gyi#:3 0, 3 2 torn 
\zm 1 <Z>3S9!tt8MgJB 3 4 fcKW\ igftlg 1 OSHttWM 3 4 ©B#t^£ n 7 
LVtct^lZ, JLiBH«5t (5) ^IMtSitt.lc, TfEW«; (8) SStS. 

n5^n7^n6^n8 (8) 

Jl©«J:3fcMtSt, fclAW!, -f>^^7AIMtt (IZO, JSSt^: 2. 

1) *5ft§TI»SMi$nT 1 £1 1 ©3SBJ«rjjgJf (JB#fap: 1. 
7) &£t^3®&%gU£ft: (JBSfsfs : 1. 6) ^bx, (JBSf* : 
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i. 5) \zxmvitm^ &m&ft<DKWsL**o sammztM 
vitytmzs rmnufr zmmz nitytm (ioo%) <D9 9%t^vM^mt 

(DW^sS (7) 

tunc ±i3Pi^s: (5) *ffi%.?z>t£.%\z, tibm^ (7) &mm.?zz 

n5^n6^n7^n8 (7) 
6) *5J;^2©^0Jte^g]l (Emm: 1. 6) &£tf£:fl-bT, ^i#*R 

mmm: 1. 5) ^Aitbfe*^, g#©7w»£o%iT££> ?m 
mmzxmvr^ytm\t, -f^mm^^mm^ntcytm (100%) ©9 8%t^ 

<S)W#^: (11) 

^ (5) frffifcTztt^^ rmmm^ (1 1) ^stsc^wslu, 

n 6^0. 7 Xn 5 (11) 

z.<D£o\zmmtz>£^ mx\t, ^>^^mmm\m (izo, mm*: 2. 

1) ^P»^^T^W6W»^nT, m3CD^m^ (B8r*: 1. 5 
5) S^-LT, 3d3*=& (JB»r*: 1. 5) \zXttl<fz%&> #»g#<B3fc!ftiR 

(10 0%) ©9 8%£^-5^Wfi£&£. 

(2) ^w;^ 
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**> 10nm~l, 0 0 0 MmOjfii^ofitSCi^^K, 

0. 5 Mm~5 0 0 tfm©l6ffll*3©ttfcf S£i#«kD#£L<* 1 Wm ~l 
0 0 tfm©|fiHrt©fc£T5Ei#2&fcJF3:l,V>. 

(3) mytmw 

±Mnmt<D^&ft<Dim\zttmvTmwvT&zzL£i!}m&v\,\ £©£? 

fcttfcTS ZL t lz& 0 , TSmSt-hgPmSi:©^^(c^^§#^^»^ 

mzw. vm-rz. t.tmm\zte*. mz, mmEhm^m^ytr^tt^z, 

z. izfr e>$? 3re& § . 

m^^y^wu>y~mm^zmm^rcimm^rcmm^m(D%0^ 
mvfzz. 
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<?V)V) ^>V> (ETFB i s-MBS) , h^>X-4, 4' -5>7i^ 
(TOPS) ^07f;K>^fef> 7-hFn^>-4-^^JV 

-r^^^^^l-^^^ 2, 3, 5, 6-1H, 4H-rb7 

WJ>15 3) , 3- (2' -*>VW»/U;W -7-^1^75; 
i;7>J> (PiT^T'J>6) , 3- (2' -^>X^^/'JJW -7-N, 

'J>M^W^-^y^ IO ~ 5 L VM>HXO-ll, 

, >Ty ^ 5 ^ > _ 2 -^;v-6- ( P ->>^;WTs/;*^;vy;v) -4H- 

(TOCM) fCD->7^>M> l-X3\>V-2- (4- Cp-$>* 

z*>\z. cm^»> mtt^, mx&sm* ^m^^) t>s£ftft 
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tr^&.m¥-jum, m^&mm<DRjfe&¥-jm*#T%ytm<mus?x hum 

*5MM*;7Ul/-K #UT^Ul/-h, ^U#-**-K #Ufcf-;Kr^ 

i£rt;tfr:;M&j|g : i. 54 

^btfnU-x^Jg : l. 6 0 

mmhL-jmm .• i. 45 

^'Jx?l/>fi : 1. 5 1 

tfvx*u>mm : 1. 5 9 

tppvjm^jvmm : 1. 49 

;*7$>«J& : 1. 6 0 
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lOnm-l, 0 0 0 /imO«BrtO*tt5i:»tb<, 0. In 
m~5 0 0 fjim(Dmmn(Dm.tr^^t^^^»^<^ 5 ^m~l 0 0 /im 

[jg 3 ©^Jfi^] 

■r ) > raw*. *a^«^<k^Jb^m«^Jii^^^, sg 

n 5^n 8^n 9 (9) 
(1) M^5£ (9) 

T^lSt tTO-< >^^AlWbt (I ZO, BW: 2. 1) 
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aus# oa#r^: i. 5) *ftVTM\zmtt-znrcm&. &m&i*<Dy&&w* 

xMLTc^tm (ioo%) ©97. 2 % t^mmttez. 

(2) mma, (i o) 

wmsmm<Dm$Tm*n7 tvftt%\z, ±mm^ o) ^ist^ttfeii, 

TffiW«^ (10) Z\£&&$il,i<\ 
n 5^n 7^n 8^n 9 (10) 

zo&sizm&rzt* mx\& ow&wbwtfc® (izo, mmm-. 2. 
1) fr&tezTffinmfrzyttfmMtsnT, msomm^mmm mmm-. 1. 

7) ^UT^p»K (®*f*: 1. 5) fcAUU ^^T, 3t4©-fe^m^#: 

mmm: 1. 5) t^sb jc m# s #i§#©mw*o% 
m4<D^mmmzxm^rcytm}t. Tmmm^^mmmzxmv 

fcM (10 0%) ©9 8. 5%£\,±5m*m£fcZ>, 

(3) (1 2) 

wtt#jfi»©ajf*n 7 i*t, ±tBM^ do) tthiz, rmm 

(12) &m&?z>z.£$m%.L>^o 

n7^0. 7Xn5 (12) 

ji©i;5fo«^-rs<i:, mx\t. -ow&wmmfcm (izo, ssf*.- 2. 
1) ^s&5Ta$m@^£»*ffi3*£nT, ^3©s§gttMHis oust*: 1. 

5 5) ^IT, (ffiW : 1. 5) fcA#bfc^, &«g#:©3fc® 

wso^tnt, m4©fi^^^e»m^bfc5 l 6*«, T*K«a^63m 

XtRtCA^Ufc^at (10 0%) ©9 7. 2%£V>5i^tt£&5 0 

[^86091] 

(1) M^*:©^ 

^w-ffcttHfiB tlx, 1^ >*»**-r * t * u ;w3R»wftai h 

2 5 9PA (mBWHt^M, @M5 0lt%, mtbTyntfl^>ifU3 
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-;v^^;vx-x;vT-feT— b^ffi) loogL mmmytVfthx, #tu> 

6 0. 5 3 g>^^/WHMl 1. 5 g, &cfctfa-^$>6 

# £ nit&%m£m&.i$M £ , if 2 5mm, #7 5mm, 1 . lmm(D# 
^XSS (3-Z^7 0 5 9) ±fc, Xfc!>3-hU sot:, iow 

(i£S3 6 5 nm) SJRtttU at*fiifc#*JWfcL'&. 
(2) fiELiWi 

— $£2 5mm, $17 5mm, JP31. lmm®#5X2BS (3— n>^7 
0 5 9) S^f y^nt!JI/7J^-»^i;»»^fc^ 

y] hU7xn^7=> (MTDATA) *5«fctf4, 4' - If X [N~ (1- 
^-y^M -N-7x-JP7a/] h'7x^ (NPD) , mm^UnthX, 
4, 4' -b*X (2, 2-^7x3;K:^) tfXx-^ (DPVBi) , « 

mwttt, hjx (8-^/u/-;w T;P5nr>A (au) 

C0»> 3K*«CDJES**6 5 5X 1 0~ 7 Pat«U OT<« 

MTDATA :H3t5aflgO. 1 — 0. 3nm/sec. , If 6 0nm 
NPD :^*^S0. 1~0. 3nm/sec. , iJ?2 Onm 

DPVBi :MMtSM0. 1~0. 3nm/sec. , «»5 0nm 
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Alq :£4Hftft0. 1-0. 3nm/sec. , lf2 0nm 

Al/Li^:lfill. 0-2. Onm/sec. , lJ|l5 0nm 

mz, *m<£XA^^u>^g»«jLT, ±mnm mm <dizo m 

#f¥2. 1) £XA 0 ^U>^g|LT2 0 OnmliU tiEL$?^H 

(3) m±x.m 

^T5^UxX^;WIgTS^>0-PETTO (JB#fs(Ei. 6 3) *?^*~h 
X^T\ JUB <1) Tft&ttfeftfttt* GWfr*l. 6 2) *t»j*Sn&;if9 

Tfcfrs, z<D£5fchT&mEi,&?iz&ifz>±mmm<Dmm* (m : 2. 

1) » itJh««:©SSf* (n2 : 1. 6 3) , |g 1 ©^SgJjyftflccDJBSf* (n 
4:1. 6 2) &&zm±mB#<Dmm* (n3 : 1. 5) W<&5£ (2) £ 

(4) WS8E L^^SCDSMffi 

& (M, i zo) rmmm (mm, ai/ld £©mk:, tzj-a?^ 

6 2 c d/ra 2 tv^l^isn, »Sn&a*fi (WF) SSSfcfc 

^TOCIEftfclltt. X=0. 6 2, Y=0. 3 4T^5 C i&WBUfc. 

□item] 

Jt^JlT?^ ^l©^OJtWJ^fF#Ufeo Lfc/^oT, JtgJMlTfct 
1 TJS trtfcO - P E T«H»©ft D >- U n >^ ;i/ (JB W 1 . 5 5) 
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^I#©I?f^ (n4) > 35 itfMlkESWt OQJBSt^ (n3) Hffi^ 
(2) &*J&LftV>J:5 fcfcfifckfc. 

S 1 0 OO^ffl^WS^bfet^^, ^11C^-TJ;51C5 5 c d/m 
2 <hV^M^#S»nfe. (I/^H) ©EL»*#5^^ CIE 

felBStttteU X= 0. 6 2, Y=0. 3 4~?$>Z>Zt%:y&Wlsfc. 

C«l] 







n 1 


n 2 


ri4 


n 3 


(cd/m 2 ) 






2.1 


1.63 


1.62 


1.50 


62 


tfc«051 




2.1 


1.55 


1.62 


1.50 


55 


Jt«fc0!2 




2.1 


1.30 


1.62 


1.50 


50 


■it^J3 




2.1 


1.00 


1.62 


1.50 


29 



J£0»J 1 fc*5 **S O - P E TTO©ft 0 fc, 7y **jgH&7K*Sa*:7 D'Jt-h 

(^'j-xa oho mmmi. 3) §^utffl^fcn^«, ^jsm 

|5« (2) £»J6b&V>«k3fc»/£L'fc. 

&v>-e, #6nfct«ELsa^io±»«a cm®, izo) tspi® 

(M« Al/Li) tom\Z, ^b'Jy^XEI^l/T, DC1 

2V©WE*BJ»lU MfiltCS 10 0 O^rfflViT^W^Sil^bfco 
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(l/yH)?gto^T0CIEfiWl X=0. 62, Y=0. 3 
[J£«!f3] 

3tEW«lfc*W«0-PET«HBo«Dk:, ffilli (BKfi, o) &3feigt, 

*vvt?, # s n &*« e l **&s<z> Jta: «s onl izo) t, tsbum 

(&& Al/Li) i©|HJfc» 7ff-f^?biJ y^XteU^^UT, DC1 
2 V©«BE£E3jDHU fiffilH-CS 1 0 0 0*fflViTSg5t»**S|^bfe. 

(I/yH)^toUT©CIE6M*t X=0. 62, Y=0. 3 4 7?* 

t cfc -5 *c t^h® 22^2 <D&amm# so, 3 2 1 ©mic* 1 ©ai^tt* 
ms 4*ttw-«tt«bfc % TOma«^6EL583t*«ta-r*aiEL«33^i« 

TfcfrS, TSm^S (89f«fiD tUT, I TO (JB*f*l. 8) SJBl^ g 
1 VMW&mmM t. LT, 1 Tffl VifeO - P E TTO CJBSr^E 1 . 6 3) 

<M##f i*TJ3#r^ 1 . 6 2) fcKfr, ^e^iitiotit^it 
(JB*T*1. 5 0) fcfflv^ &XB*f*®tt#t, (8) 

#cv>*^ & e> n&^at e l ^mmvTumm (mm, ito> 
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(mm, Ai/LO tvmz, T^^^^hu^^xms&^UT, dci 

F) ^^V^TCOCIEfi^^^ X=0. 6 2, Y=0. 34~?&Z>Zt 







n 5 


n 7 


n 6 


n 8 


(cd/m 2 ) 






1.8 


1.63 


1.62 


1.50 


75 


$M.m4 




1.8 


1.50 


1.62 


1.50 


60 



[J£WJ4] 

*»«2Kl^WSO-PET«IB©ftDfc, SiO^^I 0B3r*l. 5 

*V>T!, #^n&f«EL^tOTWi (MU I TO)' JigB«S 
(R& Al/Li) t©MKl, T^tV^HJ 7^X@K^tT, DCI 
2VCD«ffi^Wnb, fi»fi«|-CSl 0 0 0fcEl>T3fcW«W£bfc. 
^©^m, 6 0cd/-m 2 tV^^ff^{it^#e>n, Sfc, #&n&#6 
(l/-yF)»^0CIEfiMt X=0. 62, Y=0. 3 4T& 

ut, mmvtco -n*t>%* rm^mommm (n5) , »93tt»«w©B$r* 

(n7), ^J:OQd*a6«<OJB«f* (n8) ^ W« (6) £*M-r*«fc3fc: 
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&£n?t^mELm?mwt<DTmm (mm, no) ±&nm 

(&& Al/Li) £©MKl, 7^f^^7h>J y#X®i&£:frUT, DC1 

2 v<d*jbe&ep]&iiu -fes^Mtfcs iooo &m^T%&ytnm%m%.vfco 
^©^m 2 o o c d/m 2 t^?m^ytnm<Dmm§t>n. #e>n 

(WK) aetfclOV>TOCIEfi*K*tt, X=0. 14, Y=0. 2 

o-rsseiiSTOL'fco 

[353] 







n 5 


n 7 


n 8 


(cd/m 2 ) 






1.8 


1.63 


1.50 


200 






1.8 


1.43 


1.50 


150 



[Jttft«5] 

m&M 3 fc* t*53S91t£»IltJB £ IT©0- P E T*fJB®ft OK, #iJhU7JP 
taifk> (JBWl. 4 3) &fflV>&&jfcfck &ff0l3&NttK: 1 flEL 
t^gS^MtT, Ifil/fc. -Tfefc-fe, TBUm^coSIf^ (n5) , tfVh 
iJ7Mnx^l/>©IW (n7) , &&ZS3m&m<£>mffim (n8) if 
%^ (6) ^b^v^5i:MLfco 

#e»n^w*iELS^acDT^«M am ito) _h^«@ 

Al/Li) ^CTTOC, T^^^^hU^^XHrES^LT, DC1 

2 wmm&muv, -fe^^thcs ioo o^fflv^T^i^ig^ay^b7ho 

H) l^tO^T0C I Efillltt, X = 0. 6 2, Y=0. 3 4^fe^>Ci: 
2 5 «Tl<TV^ £ i^^^tlTto 

[»4] 
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u £ h \z~t%iw& (mm) ^izo^ei^i/cwii mmmstmm\z, 
-rtzt>t» -f&wmvmvr^ (n5) , mm^mmmomm^ (n7) , ^.m 

*^<DJS^ (n8) > &&Z£%i4<D&&mMfc<Dm$tm (n9) rf^ 
(10) &S4S'T*«fc'5K:*t^bfc. 

(Hi, Al/Li) £0WlC, T^T^^b'Jf^^^l/T, DC1 
3tOViT©CIEfiIigH X=0. 6 2 , Y=0. 3 4-?&£ 

bfCo 

. 







n 5 


n 7 


n 8 


n 9 


(cd/m 2 ) 




ymmmm 


2.1 


1.63 


1.50 


1.50 


57 






2.1 


1.43 


1.50 


1.50 


45 



[itWJ6] 

ufeo -r^-s, TW>nm<om^ (n5) , #u bU7;^nx^^>©®sf 

$(n7) , ^«fct)^d««©S»fs|5 (n8) H«S; (1 0) SStJSbfcV* 

^vii?, #6n/tw«EL^^*oTas«« (»«» izo) ±gi$ms 
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(&& Al/Li) t<Dm\Z, Ti'r^ h U y ^X0S&^bT, DC1 

2 vomEE^TOiu -fei^Mtf-c s i o o o %m^T?£ymm%mmv%z B 

ft (W;H) SBfcfcOWTOC I E^litt X=0. 6 2, Y=0. 3 4T 
l^fe^T, JtWJ6T«, lt««4i:BI«t<0*«EL3lH t *«fflb«:*«i, 

-r&fc>%, mmELmnz&tfz>±mmm<Dmffim (m : 2. d , m±m 

Wommm (n2 : 0-PETI11. 6 3) *«ktf£Jifcffl!B#0ja#f2ts (n 
3:1. 5) fttHfita (1) £»ST5«k5K:«;£l,fc. 
^t-> #e>tlfeWtlEL^^SOJi^«@ (M, IZO) T3&*@ 
C&flL Al/Li) tOMfc, T^-r-W^hUy^^lHFB&^bT, DC1 

•fe^finthcsiooo oho m *m^Tmymm*mML>it£ 

fcOUTCCIEfiMIt X=0. 15, Y=0. 1 6T&§u:<h£filSgb 
[JtWJ7 3 

j&lt, Mbfco -r&^is, ±mm.M(Dmmm (m) > ^±$g#:©jaiw 

(n2) iS«fctfatjkfl3*W©H$r*s (n3) j&tHffisfc (1) ^iSU«tV^5fc 
S 1 0 0 O^fflViT^WS^Sil^b/ttJl^, 365IC33**r<fc'3K:, 1 6 0 c d 



WO 02/17689 



PCI7JP0 1/06537 



38 

IEBSMite, X=0. 15, Y=0. 1 6T?ab^Ct^5l^bfc„ 
[^5] 







n 1 


n 2 


n 3 


(cd/m 2 ) 




±mnmm 


2.1 


1.63 


1.50 


200 






2.1 


1.00 


1.50 


160 
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Kf ^ cd $5 H 

T, 

Mi3_h^mW!f^ £> E L 0 £Hf <h £ fe fc, 

TfBM^ (1) §»£T*£££#tK£TS:fr»EL^gat. 
nl^n2^n3 (l) 

^tM»0Ilr$^ n 4 t Lfcif TffiWfcS; (2) 
^MttSi^ 1 fcfl8ffc<z>#»E L»Kg«. 
n 1 2^n4^n 3 (2) 

3. mmm±mmu\z^\f^m±mmm\-f intern t\tKMm\z, 

nl^n2^n3^n4' (3) 

4. ififBS#r^n 1 n2a?, TfBM« (4) £^J£lT3;i££#fg£ 

•rsit^gi i~3 <D^-?*ift-m\zmm.<D^mE LmkmWo 

n2^0. 7Xnl (4) 

5 . wmm±mfe<Dmffim& i. 56 si±<Dm.£:T& z. t. %m$m 

1 ~ 4 ©^-Tn^-^fcfB^cD^E L^^So . 

6 . mm±mmmmm.mm^ ^ny^}m±m^ zmmhx&z zt* 
wmtT^m^m i ~ 5 <D^*rn&—mztm<nmmE L^ga. 
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iiETMii^ 5 e l^^^i d ait 1 1 t>fc> twea***^ T^mm 

T&Mffi& (5) ~ (8) OVi-fn**«#JB«Jlt*»«fr**«EL* 

n5^n6^n8 (5) 
n5^n7^n8 (6) 
n5^n6^n7^n8 (7) 
n5^n7^n6^n8 (8) 

TfBw^ o) ^s-rsct^mt-r^^EL^^*- 

n5^n8^n9 (9) 

1 1. itfjfETgB«4S£, mm^mmtom\zmmm&mm*mirz>t£%\z. 
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n5^n7^n8^n9 (10) 
12. WIBIB*f*n5i, n6Sftttn7i*t, TfBgi^sS; (11) 

(i 2) sstsf «^ts«r«a:-r*»*H9~i i (D^m^~m\z^m^ 
mELm^mmo 

n 6^0. 7 Xn 5 (11) 
n7^0. 7Xn5 (12) 
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(96) stEKSF 
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